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ABSTRACT : 
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tantalum nitride and 

copper, enables high flattening and dishing quantity 
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formation of a highly reliable metal film embedded pattern, 
and to provide a 
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method for polishing with the metal-polishing liquid. 

SOLUTION: This polishing liquid for metal contains a 
metal oxide, an 

aromatic ring-containing monobasic acid and water, has a pH 
value of 
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< mmztic m p t x mm&p*.* »zt# 
[ooo7] znx i iz&it&mmm t mmmtm 
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[ooo8] t&m®&mL$:tstf&m 
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ij^wzmfz2tixm.<rm£mt3mt ( OTt * * 
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pH. 8^tf&Si^<offlj^fcc>vvc. IpZWj: 
[00 13] 

li. Bf^^pH#3J:9*3ir^*y?/i^y:^ 
*6Wv&v\ -*\ mtifi0>pHj&<3J:9*3»fcfll 

io rmatm^y^^ mit^y^^tm^mmsmt 

(Ta/C U> TaN/Cu)WJl)i^oWfc 

->fc. *i«Btt. jyfiv^ mit^y^^trnm^ 

mSmt (Ta/Cu. TaN/Cu) *»HU ^¥ 

&v*ti*m^t:mmm&m&-thi>0)X't>&. 
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™£*?i*^Sfctto#J3n (i)£M*> 

20 jaTcfto. tro&mv&mnm&tfo. oi~3« 
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&mmtm*zt>£*tt±m < 1 ) izimcr&mm 
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rmx-bhiM ( i ) (io> onttuwaER 

O^mfflSfgS. ( 1 2) A'J7W, ^V^^K Mft 
50 ^v^/^^. -e^w^y^/i^^T&i. 



(4 

5 

-hn ( 1 1 ) £SM<vmmwmmvt) s . *%m\i. 
(i3) mm%&<mmintz±M ( i ) (12) 
wThj*z^<?&jmmfmzM&L%tft>. mm 

mmrnx-bi. 

[00 15] 

*i*4>*< t i 1 g#S* U\ *!6Wt*JJtS^#» 
3ot» -n^-^K. wfWI. 

<fct,isr*>6. *«HBtc*>tts^sffl8fea[«. $ 
«l tfy * y^tfyKx*-^ 

AlXh'^^y^i5>S{fii5^<fc 

^wssg-tirtscifctf-ess. asti/ai. ^y 
s&sjsul M&tfMg*a/<u r»c 0 „ Ay r* 30 

e Ltz^mvmm^&tmL^mim^m^z t izx 

^xwrnmrnmrn^h z. t vx-z s . 

[0016] *»H?ii. Hftftnmm 2: tresis 

>Utm<0(^>WmW£tt ( T a/C u . T a N/C u ) 40 
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fcfiKU pH*J3WT<OSfea$rfflv^Ayr®5f« 

mm&g.0>fZ±. y?/K mft.?yf/i>tm 

<D^H9fig«&lt (Ta/Cu. TaN/Cu)tf>&S 

{tfytfrtmn^mmamt da/cu, ten 
/cu) *agiu mvmmvTi visyrmmt 

[ooi7] *mnza^xi&. mffitzzMfcis y 3 ^ 

frk$ v ^mtMms-mcmmfctm^x c m p^-s 
t . m&natsw) rmimmzsiiiu mu^ms. 
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8*WBl/C*»J:n. 
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L-rx'-^yfL L-*ows>flL s- 
)Vif^l/^1^ -L-^x-f-ry. 4-T5/B&. 

L-rx^-5=¥y. L-/^$y. r^f-tyy, l- 

TfU^-y. L-^-^A-y. L-yh;KJy. tf-b 
Kn^-L-'jyy. ?i-T?-y, L-**P-=.y, 
L-bxf-^y. l-^f-yp-L-txf-^'y. 3-* 

h7ry. r^-fy-?^^yci. tasv, ry^f* 
fyyy i , ryttT-yi/y 1 1 &tf ry^M y^ 
<D7$y&; ^f-yy. ?rn4y (2, 2' 50 
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y-*K 4 -a/ws* s^M - 1 h - ) <y y h y ry 
A-tiirttzsM- 1 H-)Wh yry-;i^ 

^f^UXf^K 4-#/M**s'M-lH-Xyy 

hyry-;l'y^-;l'XXrA'. 

H -)<yy h y TV-Art? fW^frt'. 

y/Ky/ h y ry-;w. ( 1 . 2 , 3 -<yy h y r 
yy;p- 1 -^f-yp] (1.2, 4-hyryy^-i 

-^<^] (2 -X^;l^4r^;H T5 y. h 'J^ h 'J 

ry-.»K ^-7 h h y ry->k txt ( 1 -^yy h 

*)Vi]T9 yWf Yiry)VA)V^T9 ym<DA)UAr9 
y;3feVic^n-x, *i\su-zmii e mfL>ti&. * 
«*Tfc*!-0->\ ifi'y^rsyfb^ftK. l- 
hyrh^ry. ^t^yy. hVT^y^^- 

<yy h y ry-/K 4 --b Ko^s^cyy h y r 
y-/k 4 ^k— 1 h -)orr h y ry- 
/uy^xx-f^. h y ^ h y ty->k i-7hhVT 
"/-iidm^c m past ftwx >y ^-y rmmzm&t 

[0022] *!6Wc7)^SfflSf«}StC«. *«tt.-Ky -7 

tmiLxi>&\ *j§ttdfy-7fctT«±. wt<^b*» 

vnvyym<7&im : ^y >-yry^-'7AJSj«fy' 
y i^y^- h y ^as^wts ; ^y rxy\-7^y 

y^^^y^ #y 7 yji*r ^ 
y^^^y;i^-hy>AJS. !KyrsH»» #yvw 

^■VyijiVif^ym.) . XVTtVlim. XV79V/V8L 

rv^-«7AS. ^yr?y;ue^hy7AS, ^yr 
^y^rsH. rsydfyr^y/wrsH. *yrsF 

9A&&tf #y ^ y ^r^^n^^y a^yfKBctf 

; ^y b-^T/Pn-^. y b'-/Ptroy Fy 

s^yr^au>r y^b-/^^y?^*f**f 
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fi&fc'o^iT/i^y&E. TM>»±3IM~ 0 5mo l $rj@x.&tCMPjajg*»*fi<^-t>-CL^d« 

-eoryt-^etfaa u*. m&tfvxmsm? i o o 2 8 ] *f&"9JTi±*igtttf y -e£gairt£.r t t 

#yyv=n& tfyr^y/WK. sKy^^^y* 001-0. 3ms%t-t&zt&mL<o. 003 

^Ur^y/URT^-^AS, #U>x^^»J;PK -0. lmMXt-t&ZttfZlftiLKO. 01- 

ryt-^AJg. .-Kyr^y^rsK. ^yt'n/prn' 0. 0 8fift%fc-r&dfc#*f»c#£U\, -^ffi^a 

n-^aif^y b'^uro y h y . -eix^^^-f^R # 0 . 001 fift%*srrii> x yf-yTWsgfcfcwc 
t^ft^ryt-^stfffa 10 «s^j^fc^J8$&£iW&v^**&»)o. 3 

[0 0 2 3]*^?)&Sfflgfigffifc:fcL ffi&£&SnL S«%J:jex5tCMPSES*5fiTLTLi3ttfiI*«ft 

Ti,&v>. vmt LTtt. ^y#, -tyr. s. yvofia¥%$HP»±5ooixtfci-£ 

**^r. s;*3=r, y»-?-T. &mm<&m ztmtt<. isootztt-rhzb&wmi 

mm. #yx*i/v, tfyr?y/K mm/vd=* < 5 ooojxti:-*-* u\ wm&wt 

cMP£i;*)%&t&mmm jsca^ooTjJxrcfcs. aa^a^stfsoo* 

cm joi^y a*fctt3o>f r/i/T/PS -cut, *8tt*y vtosMT^^a*^ 0 ojxlo* 

AyT«<98Hg*g* i «k»)*#<:5:9. ~ *¥%^*#JI&S^£<fci> 2 mhifrJHv 
Kfkv-yay<OfiiejSS* I J:0''h$< : 3:&2 0nmjaT 20 jPUFSU*. ^<0**tttf 'J v-C*>->Tt>. 

#<k9#£U*. nn^r^^y^li^ynyr/wn^f jStt-lfyvcfc-jTtxtv^. 

vFofti*^£fcteS^MJ^A^>f:*y^fc± [0029] *f&W±ffiB£Sa^S<:i:i>-C£S. 

SRSlfrSfctftt^iVCiJ 0.30^ iOlrT*' 5 ^-«iffie Seoffi^-MJi. £fiSt£*t LT 0 . 0 1-1 OfiM% 

r;P5-^<Dln*^MKfc:J:&SiS*ffi*%^r^ fcfS^fc^ifiK. 0. 0 5Sa%-5fia%fc-f 

iiiififijKLK ^coffi^a^'o. o ias%* 

[0024] LTJi, mtt: mTi±m<L*-£if-t&mjrtc< . i oaa%^«£s 

iM&£<r,.r:\) 9>9A**v9A&4ak ■ fcCMPfc*4WS**?.*II*iL. WXthi.Ti.ii 

[0025] ^s«RftSM^ios^»j±. £»*>BHfc [0030] ^mmrnma . wm%m<mmii± 
si 5?#«^M^KRtf *cos* i oo gtitL 30 t wE<o&gfl!SFg8s£«*& L5r#fe . sfflgKfc^rt 

0. 003-0. 7mo\t?bZktfmL<. £^£8f^fc#EU:*e8T'Bfe£fii: fflK£tt*t 

0. 03-0. 5mo li-r^fctfJOtfilX. Wa^-£fcfc.fcoT»BfglB£ffi£1-&ffie^T- 

0. 2-0. 3mo 1 k"t*ik*«Wc**U\ *>&. ffig-r£&gfc LTti. ¥#&S«£«#tS* 

s^a^\ 0. 0 0 3mo 1 *ss-cti. ^Hb^ fisytmis k> fcisowt*: (niKsaOTar 

+^-CCMPaEJK*tfi<. 0. 7m o 1 »f && ; E-:?3M&rJRDWtT*S ) JgSSrlrrSHRHS: 

3M£S&Rtf*?>«Sl 0 0gfc*tl/C0. 0 00 0 ^EMS£IS»±»fc!>Wai$^^J:5tc20 0rpinl3l 
1-0. OOSmolWIfcWiU. 0. 00 40 T^fiUBStfiff* U*. S99feR5rWi-|»^(*SK^) 

005-0. 00 2 5mo lfc-TSClfctfiOiJlfcL ffi&^<Off Lf+ttE:>J#9 . 8-98KPa(100 

<. 0. 000 5—0. 0 0 1 5mo 1 ft ZZtim — 1 0 0 0 g f /c m 2 ) X'b&Zktm £ L< . CM 

Cff * Ll>. Z<7)&£r&tf0 . 0 0 5 m o 1 5riSi S PJgS^^xyxH^-ea^^-yco^attSrglS. 

Xyf-y^C0W$5*>'Hii:^«l6l* I J>S. -fS^Ctt, 9. 8-49KPa (100-500g 

LTO. 000 1-0. OSmoltfSit^L "tS. -Oft&ifciffl&te&V^ W^^ffi^St: 

<o. ooo3-o. oo5mo i fc-r&^i:* j j:o» mmmx'mtotix^hzti)W£Li>\ mm&T®?)* 

£t<. o. ooo5~o. oo35mo i tth^t mmmt. ^*x±<wm. xv>Yy>{mm 

im\z»£L\\ ^coE^fi^O. OOOlmo l*St 50 v^^frSSLhttt^L^TJoS^^t LT*^S£ 
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3 0*S%*»»)3 3. 2S«S^lniiT^^t 

(BTA) £Jll;t£*§£i±BTA0. 2fi*3(@JBfr 10 
*) £BTA iaft%*jg«(^-CillX. *Jgtt*U* 

: S3 2 0 0 nmO)?>9>V&S:ffi&.Ltii'V^ymsL 
m% 1 0 0 nm<Z)gfc*:x:?/WK£^j£Lfci''J 3 VS« 
JP5 1 ju mcOZS-fki/ 'J 3 > L-t ^ f 3 V«S 
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ffiti£flD;c.S*s£tel. 0«ft&£in;t;fc. BTA. * 

s*»'io3. 4a»sfc^*i5fca*jK:2nixs*<os 

MSfc^Lfc. «SfSSt7)pH{iKt>L<«Ty ; E- 
7"C«iH&l/CWlfc2. 5±0. 5<0«Hl*ifc^ 

[003 2]HttBajl~10atXltl«?ll~2-C<i. m 

EOBfg^frTCMPLfc. 
(flfSl^feft 1 ) 



flf&K-y H : ( I C 1 0 0 0 (u-f->l4B8) ) tti^ 
jS^^-^i&JfJ^U^yfiailg 8f«E;>J:24. 5K 
Pa (250gf/cm*) 

gHcfcBfgSg&fcOfflttjKK : 1 8m/m i n (SFSS 
cOffti) 

CM PiiK : fflR<DCMPm«-C<DRffH£^S15;fi 

t.iwfioorpra) ^Dimm^mmwmin, 

tf ? 50 nm^)?^.V*^SJ-Ml, P?«fcX>* 

i^£^y3y^S:fflVvC2g»fg£frV\ «#t5S8 
HHTSK&IBMIIOOjziiu *gH®&<il0 0*im 



mtxmmtt:. i&mm&z. 

-v^ftA*. 2 0 n mfci-s i 3 tc^Stif-yT.'PSrfl® 
30 HMsPjl~lOAlJfit«0<l~2<OCMPfc:«J:Sgfeit 

[0033] 

cmi 



CMPBf&jfig (im/iin) 

jrb s mt{t*m bta ste *jgttr^ (SHgitsfc: /cu) 

jgJS(wtZ) fflS (3H*«) Ta TaN Cu SL02 

(wt» (Ta/Cu) (TaN/Cu) 

ItSfc 0.15 0 4.1 4.8 10.6 0 

mi «SE (0- 39) (0. 45) 

HSfc 7yf ^ 3.0 0 1.9 2.5 91.2 

0 

<H2 £ (0.02) (0.03) 

mSk 0.15 0.2 %L 3.9 4.8 2.9 0 

M3 mtt (1-34) (1.67) 

HM 3.0 0.2 2.0 2.6 27.6 0 

014 (0-07) (0.09) 

H$i £,g. 0.15 0.2 36.1 54.0 4.5 0.9 



[0034] 



(8) 



9 

^2001-139937 



1 3 










1 /I 




ms 










(8.02) (12.00; 










1.5 


0.2 




25.3 45. Z 


1U-4 


1 


me 
m& 


#$? 








(2.43) (4.35) 








3.0 


0.2 




^rL 10.6 17.6 


13.0 


1 ^ 


mi 










(0.82) (1.35) 










0.15 


0.2 




rWJMi£24.5 35.2 


D.O 


1 A 
l.U 


W8 










(3000) (4.90) (7.04) 










0.3 


0.2 




rUT^DJpK 1.3 34.8 


8.1 


1 A 
1.0 


m9 


#8 








(6000) (0.16) (4.30) 










3.0 


0.2 




r'WJlffic 1.1 7-3 


lb.!) 


1.4 


«10 








m 


(11000) (0.07) (0.44) 






it« 




0.15 


0.2 




£L 36.5 47.9 


20.5 


0.9 


0U 


m 






m 


(1.78) (2.34) 






ifctfc 




0 


0.2 


r- 


49.2 53.4 


11.6 


3.5 


042 










(4.24) (4.60) 














* 


* [*2] 







jg@ Idfe Hil flfc flfc 33* H» 

mi mi ms «4 «5 «6 mi ms m9 mio 

riMf 40 75 45 80 45 50 75 35 45 70 
ft («) 

icitf' 20 40 20 35 30 35 45 30 30 45 
ft (na) 



ft (na) 
ft (na) 



IMS JttS 
Ml M2 



90 
30 



80 
200 



[0 0 3 5] JtftMltc^Lfciofc^SS*^*^ 

xm^&t. mskmeizit^xmocwpmsummA 
mt&t. P H*>'3OTtfivvott>st>^-r. mo* 



[0036] 

40 [&f$Jtf#&£] *?^tf>&eiHSF&i»i. Kfl^BSW 

gfli^y^/i'fcffl^e^gfeausjt (Ta/c 

u. TaN/Cu) £ &8 LfllSttOiSV *mmjU V 



(9) 



^2001-139937 



(51)Int.C1.7 mWF? PI 7-*K*(##) 

H 0 1 L 21/304 6 2 2 H 0 1 L 21/304 6 2 2 D 

(12)ffim # F?-A(##) 3C058 AA07 AA12 AC04 CB01 CE02 

3c*S»0<mti*^48 B5Mb£l3T85S CB03 CB10 DA12 DA17 



